A 79-year-old Japanese woman diagnosed with pure red cell aplasia (PRCA) 
Introduction

Pure red cell aplasia (PRCA) is characterized by normocytic anemia, reticulocytopenia, and severe erythroid hypoplasia in the bone marrow without leukopenia or thrombocytopenia. This disorder may be congenital (DiamondBlackfan anemia) or acquired as an acute or chronic syndrome. Acquired PRCA has multiple pathogeneses, including the presence of serum inhibitors against erythroid precursors or erythropoietin (EPO), cellular inhibition of erythropoiesis, consumption of certain drugs, and chronic parvovirus B19 infection (1). Chronic PRCA is an uncommon disorder; the prevalence is reported to be 0.7 case/million/year (2).
Thymoma associates with a variety of disorders including myasthenia gravis, PRCA, and hypogammaglobulinemia; the incidences are reported to be 15%, 5%, and 5%, respectively (3, 4) . Hypogammaglobulinemia associated with thymoma is referred to as Good's syndrome (5) . Complication of PRCA and Good's syndrome is extremely rare and only 12 cases have been reported to date (6) .
Here, we report a case of PRCA associated with Good's syndrome, wherein hypogammaglobulinemia and PRCA were successfully treated with cyclosporine-A after a thymectomy. Furthermore, a low level of stem cell factor (SCF) production was detected, which recovered after the initiation of cyclosporine-A administration.
Louis, MO) , and 100 μM β-mercaptoethanol (Sigma) at 37 in a humidified atmosphere containing 5% CO2. Subconfluent cells were harvested and used as stromal cells for further experimentation.
Burst-forming unit-erythroid colony assay
A burst-forming unit-erythroid (BFU-E) colony assay was carried out as according to a method described in a previous report (8) To determine the etiology of PRCA in the patient, we first performed a BFU-E colony assay using the patient's BMMNC sample and the BMMNC sample of normal individuals. Contrary to our expectation, the number of BFU-E colonies produced by the patient's BMMNCs and that produced by the BMMNCs of a normal individual were similar (Fig. 2) Table 1 , the levels of both SCF splice variants were low in the patient as compared to the controls, and the levels were restored with cyclosporine-A administration (Fig. 3B) . From these results, we speculated that decreased SCF production in the bone marrow stromal cells was the cause of PRCA in this patient.
this missing factor would lead to the restoration of colony formation in in vitro. We obtained bone marrow stromal cells from the patient and a normal volunteer. Semiquantitative RT-PCR analysis of IL-3 and SCF was performed. To study the effect of cyclosporine-A on the cytokine production in stromal cells, stromal cells were cultured with or without 300 ng/mL cyclosporine-A for 7 d. As shown in Fig. 3A, the SCF mRNA level was low in the patient's stromal cells as compared to that in the control cells; the SCF level was restored to normal levels after cyclosporine-A treatment was initiated. IL-3 was below the limit of detection in these bone marrow stromal cells. SCF has 2 transcriptional variants, i.e., the soluble and the transmembrane forms. We further quantified these mRNAs in bone marrow samples of the present patient and in those of 7 individuals without apparent disease in the bone marrow. As shown in
The serum protein levels of SCF were monitored before and during cyclosporine-A treatment. The SCF level increased after cyclosporine-A administration (Fig. 1) a n a l y s i s o f s o l u b l ea n d t r a n s me mb r a n e -S CF mRNA p r o d u c t i o n o f p a t i e n t b o n e ma r r o w s t r o ma l c e l l s b e f o r e a n d a ft e r c y c l o s p o r i n e -A t r e a t me n t . T a b l e 1 . Re l a t i v e E x p r e s s i o n L e v e l o f S o l u b l e a n d T r a n s me mb r a n e S CF (11, 13, 14 (22) .
F i g u r e 3 . ( A) RT -P CR a n a l y s i s o f b o n e ma r r o w s t r o ma l c e l l s , wi t h o r wi t h o u t c y c l o s p o r i n e -A t r e a t me n t . S CF : s t e m c e l l f a c t o r , I L -3 : i n t e r l e u k i n 3 . ( B ) Qu a n t i t a t i v e RT -P CR
It has been shown that PRCA is associated with T-cell clonal disorders (23, 24 
